Haemorrhoids STARR ODS Staples a b s t r a c t Study objective: The aim is to assess the presence and persistence of the agraphes at the level of staple line after transanal stapled surgery. Methods: From April to December 2016 one-hundred-thirteen patients with variable followup (6 months-10 years) were randomly selected among all the patients undergone transanal stapled surgery for haemorrhoidal disease or functional disorders such as obstructed defecation syndrome. Only 87 patients agreed to participate this study. All the patients underwent digital exploration, anoscopy and 360 • tridimensional transanal ultrasound. Main results: Different types of stapled transanal surgical procedures were performed: 48 transanal rectal resection with high volume device, 24 stapled haemorrhoidopexy, 8 Double Stapled Haemorrhoidopexy, 7 Transtarr. In 41.4% the staple line was not identified with digital examination or anoscopy and 17.2% of patients have some staples partially expelled inside the lumen. 360 • tridimensional transanal ultrasound showed a complete staple line at the ano-rectal junction which appears as an interrupted hyperechoic circular layer. Conclusion: The staples after stapled transanal surgery remain at the level of the staple line independently from the device used by the surgeon leading to the necessity of a shared and adequate language, in fact the shed staples need to be considered as expelled instead of retained. © 2017 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Coloproctologia. This is an open access article under the CC BY-NC-ND license (http:// creativecommons.org/licenses/by-nc-nd/4.0/). Grampos retidos ou expelidos em seguida à cirurgia transanal com grampeador: eis aí o problema! Palavras-chave: Ressecção transanal com grampeador Hemorroidas r e s u m o Objetivo do estudo: Avaliar a presença e persistência dos agrafes ao nível da linha de aplicação dos grampos, em seguida à cirurgia transanal com grampeador.
Introduction
Mechanical stapler is one of the greatest surgical innovation of the last century. It allows to perform quick and easy procedures resulting safe and effective. The pioneer of stapler procedures with his prototype weighted 3.6 kg was Húmer Hült also known as the "father of surgical stapling" in 1908. The technological development passed through several countries and lots of different devices, firstly used for blood vessels and then applied to the bowel too. [1] [2] [3] [4] [5] From the initial application in the abdominal open surgery the technology followed the trend of continuous surgical improvement maintaining the same standard levels also in the new laparoscopic approach and it always leaded to new devices. Stapled surgery for the treatment of haemorrhoidal prolapse, the so-called stapled haemorrhoidopexy (SH), was firstly described by Longo in 1998 as a less painful alternative to the conventional haemorroidectomy. 6 Since that moment, there were lots of technological changes, some of them are clearly visible such as the shape and ergonomics while others are less evident but fundamental to improve device performance. A common element to all the different type of stapler is the use of nonmagnetic, inert metal staples which may guarantee a long lasting. Lots of study were performed to assess metals properties and they conclude that the best choice is titanium or titanium alloy 7 rather than stainless steel which was used at first. Although it may seem fairly clear the fate of the staples after bowel anastomosis, the surgeons are often not wellinformed about this and they use inaccurate terms causing lot of confusion about the procedure, its effects and the possible postoperative complications. The aim of the present study is to assess the presence and persistence of the agraphes at the level of staple line after transanal stapled surgery.
Methods
From April 2016 to December 2016 one-hundred-thirteen patients with variable follow-up (range: 6 months-10 years)
were randomly selected among all the patients undergone transanal stapled surgery for haemorrhoidal disease or functional disorders such as obstructed defecation syndrome (ODS). They were retrospectively collected through clinical records and then telephone called for an outpatient evaluation. Only 87 patients agreed to undergo this further follow-up not scheduled. All the patients underwent physical examination through digital exploration, anoscopy and 360 • tridimensional transanal ultrasound. The evaluation was performed by two experienced surgeons specialized in colorectal and proctological surgery.
Results
Eighty-seven patients (48 M -39 F) underwent stapled surgery. Different types of surgical procedures were performed and they were divided as follows: 48 transanal rectal resection with high volume device such as TST STARR+ 36, 24 stapled haemorrhoidopexy (SH) with single PPH device, 8 Double Stapled Haemorrhoidopexy (DSH) with two PPH device, 7 Transtarr with Contour CCS-30. Patients' follow-up before this outpatient evaluation ranged from 6 months to 10 years and it is distributed as follows: 12 patients (12 TST STARR+ 36) at 6 months, 26 patients (26 TST STARR+ 36) at 1 year, 11 (10 TST STARR+ 36, 1 DSH) patients at 3 years, 11 patients (7 DSH, 4 CCS-30) at 5 years, 9 patients (6 PPH, 3 CCS-30) at 7 years and 18 patients (18 SH) at 10 years. In thirty-six patients (41.4%) the staple line was not identified with digital examination or anoscopy. Fifteen patients (17.2%), 13 of them within the first year follow-up, have some staples partially expelled inside the lumen at the level of the staple line identified through both digital exploration and anoscopy ( Fig. 1 ). In nine (10.3%) patients there are little granulomas above partially expelled staples causing sporadic bleeding. 360 • tridimensional transanal ultrasound showed in all the patients the presence of an interrupted hyperechoic circular layer at the upper edge of the pubo-rectalis muscle, resulting in a complete staple line at the ano-rectal junction (Fig. 2) . 
Discussion
Starting from the beginning of the last century the technology simplified and made it easier some surgical steps. A central role in this field was played by the mechanical stapler which were used to perform blood vessels or bowel anastomosis. 1, 3 In 1998 Longo described the use of a circular stapler to treat the haemorrhoidal prolapse 6 then applied for obstructed defecation syndrome too. After this experience stapled haemorrhoidopexy spread worldwide and the sale of the devices widely increased. The growing surgical innovation and the need to improve the outcome have leaded to the introduction of the double stapled procedure to resect all the prolapsed tissue which otherwise would not enter in a single device casing. 8 However, in case of multiple suture line there are some weak and fixed points at the level of the crossing sutures. Another consequence of multiple rectal resection is that the rectal prolapse is resected in pieces and it is not symmetrical. Whereby, new dedicated high volume devices were recently introduced to allow a cylindrical rectal resection. 9, 10 In all of these different phases of stapled procedure evolution for the treatment of haemorrhoidal disease and ODS too, the common denominator was the fashioning of recto-rectal anastomosis using titanium or titanium alloy agraphes. This type of staples allows the patients to undergo whatever radiological imaging such as CT scan or MRI because they are nonmagnetic and inert and they guarantee to remain in the same site. Although it may be an obvious and simple concept of the staplers use, it is not. In fact, a recent paper reported a survey carried out among 16 surgeons experienced in SH. The authors asked them the fate of the staples. Ten (62.5%) of them answered that they will be shed within 3 months, 3 answered that the staples will be retained inside permanently, 2 answered that only some of them are shed and 1 expressed ignorance about this topic. 11 This is a clarifying study regarding the ignorance and confusion about the fate of the staples used to treat haemorrhoidal prolapse or ODS-related altered anatomy. It also revealed an important issue, approximately 75% of patients undergoing stapled surgery wishes to know more about the technology used to treat their disease. 11 Besides, the presence of partially expelled staples inside the rectal lumen which are not correctly integrated inside the staple line and covered by the mucosal layer may be the cause of some bothersome postoperative symptoms. The spectrum of these symptoms can vary from sporadic bleeding due to the presence of granuloma above the partially expelled staples to chronic pain, inflammatory polyp or even proctitis. [12] [13] [14] [15] Only few cases are reported about penile trauma, condom rupture or anal pain during anal intercourse after stapled haemorroidopexy. [16] [17] [18] [19] In the present study the association of digital examination, anoscopy and 360 • tridimensional transanal ultrasound confirmed that the staples after transanal stapled procedure remain inside the rectal wall at the level of the anastomosis and that sometimes only few of them are completely or partially expelled. Moreover, the long lasting of the staples resulted to be independent from the type of the device chosen by the surgeon (PPH, Contour CCS-30, TST STARR+ 36).
These results are in keeping with other published papers about stapled procedures in different surgical fields such as abdominal surgery. Nevertheless, nowadays the persistence of the staples inside the abdomen after bowel surgery or inside the thorax after lung resection is not so debated. Tw o are the possible reasons. Firstly, stapler in abdominal or thoracic surgery is routinely used and they represent only a step of the whole surgical procedure. The use of the mechanical device is not necessary and depends on the situation and anatomical condition, in fact, at present, it has been also demonstrated that stapled anastomosis is comparable to the hand-sewn without any superiority of one over the other. 20 Secondly, in upper GI, colorectal 21 and bariatric 22 surgery the presence and persistence of the staples at the level of the anastomosis is considered as a marker to easily identify it in fluoroscopy or through CT scan and it is used in the post-operative evaluation of dehiscence or leak. On the other hand, the choose of staple procedure for haemorrhoidal disease or ODS represents the whole surgical treatment. An important key point is that the staple line is very close to the external anal verge, around 4 cm, so that the patients themselves may feel it, differently from abdominal or thoracic surgery in which the patients, even if they know, they have not a real perception and awareness of the staples. Another issue, which is not so debated, is related to the anal intercourses after this type of surgery because both the patient and/or his/her partners may experience pain, stiffness or penile trauma. This condition revealed to have an important impact on the quality of life, sexual habits and personal and social sexuality on homo/bisexual and heterosexual population. However, so far the literature lacks a complete and exhaustive study analysing the impact of the different proctologic surgical procedures on anal intercourses.
This background clearly explains why the surgeons need to deepen staples topic, especially for the treatment of benign proctologic disease and also clarify why it was not so deeply analyzed before. The present paper first analyses the real fate of the agraphes in patients with different follow-up, up to 10 years, after transanal stapled surgery. The procedures were performed with different devices to treat haemorrhoidal disease or functional disorders such as obstructed defecation syndrome.
Therefore, it is time to move on and to use a correct and shared medical language. It is not more adequate to speak about retained staples because all the staples or most of them are usually retained, whereby it is more accurate to speak about expelled staples. The expelled staples are those which are partially or completely shed from the staple line. This may be a consequence of an imperfect fire of the machine and for this reason the companies producing stapling devices continuously improve the features of the staplers. In fact, technological innovation leads to the introduction and application of new patented changes, such as permanent parallel control system, allowing a greater stability and balance during the fire. Nevertheless some staples are sometimes partially expelled and they can remain asymptomatic or are the cause of postoperative hassles. This concept has also important implications in the field of forensic medicine regarding compensation of damages after transanal stapled surgery.
Hence, the correct preoperative information of the patients should be based on the explanation of the different aspects of the chosen procedure which needs to be clearly reported inside the informed consent. It must be performed using precise and specific terms that the can be understood by the patients and at the same time did not generate misunderstanding in the assessment done by forensic doctors, lawyers and judges.
Conclusion
The staples after stapled transanal surgery remain at the level of the staple line independently from the device used. This concept leads to the necessity of a correct language whereby the shed staples need to be called expelled instead of retained. Besides, the knowledge of the device and its related features and possible postoperative consequences is at the base of a correct use of the stapler and it is essential for an adequate management of postoperative complications or troublesome symptoms.
